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PURPOSE: To provide the side electrode type spark plug which is excellent in breaking resistance, and 
can be easily manufactured. - • 

CONSTITUTION: The side electrode type spark plug 1 has its outer side electrodes 5 faced to the side 
face of its center electrode 4 so as to allow a spark discharge G to be formed, is made up of the center 
electrode 4 made out of the round bar shaped base material 4a of a nickel alloy, and of a round bar 
shaped noble metallic bar 4b joined to the tip end of the center electrode by laser welding, and allows the 
spark discharge gap G to be formed between the end part of each outer side electrode 5 and the side 
face of the noble metallic bar 4b. Since the outer side electrodes 5 are faced to the side face of the 
center electrode 4, they are short in length, are excellent in heat radiation, prevented from being 
overheated, and furthermore, prevented from being broken. Besides, non-conformity that the electrode 
base material 4a is melted so as to be damaged in the case of laser welding, can be prevented by 
making the electrode base material 4a thick in diameter. Furthermore, since the spark discharge part of 
the center electrode 4 is made out of the round bar shaped noble metallic bar 4b, the positioning in the 
rotating direction between the center electrode and each outer side electrode 5 can be eliminated at 
assembly, the side electrode type spark plug can thereby be easily manufactured. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the side to which this invention performs spark discharge 
between the side of a center electrode, and the edge of a ground electrode - the 
technology which used noble metals especially for the spark discharge section of a center 
electrode is started about an electrode type spark plug 
[0002] 

[Description of the Prior Art] As this kind of conventional technology, the technology 
indicated by JP,5- 182741, A, JP ? 6-68955,A, and JP,6-310256,A is known, the technology 
indicated by JP,5- 182741, A is the technology of using noble metals for the center 
electrode of a parallel-pole type spark plug (it bent in the abbreviation type for L 
characters the end face of a center electrode, and spark plug which performs spark 
discharge between the sides of a ground electrode), and is technology which embeds a 
noble-metals rod at the edge of the center electrode (electrode base material) of a parallel- 
pole type spark plug, and is joined to it 

[0003] the technology indicated by JP,6-68955,A - the side - the technology of using 
noble metals for the center electrode of an electrode type spark plug — it is -- the side - it 
is the technology which arranges a noble-metals ring around the center electrode 
(electrode base material) of an electrode mold spark plug, melts noble metals in a center 
electrode by laser welding, and forms the precious alloy section in the spark discharge 
section of a center electrode 

[0004] the technology indicated by JP 5 6-3 1 02 5 6,A - the side — the technology of using 
noble metals for the center electrode of an electrode type spark plug — it is — the side — it 
is the technology which joins a flat noble-metals chip to the side of the center electrode 
(electrode base material) of an electrode mold spark plug 
[0005] 

[Problem(s) to be Solved by the Invention] Since the technology indicated by above- 
mentioned JP,5- 182741, A is a parallel-pole type spark plug, its ground electrode is long. 
If a ground electrode is long, since the heat of a ground electrode cannot get across to 
subject metallic ornaments easily quickly, it is easy to overheat. Moreover, since the 
nose-of-cam side was longer than the ups-and-downs section of a ground electrode, there 
was fault into which it will be easy to break if a shock at the time of repeat combustion is 
got. 

[0006] moreover, since the technology indicated by above-mentioned JP,6-68955 5 A was 
the technology of melting noble metals in the electrode base material of the spark 
discharge section, the electrode base material itself melted [ the path of an electrode base 
material ] with the heat at the time of laser welding with the narrow (for example, 
diameter of 1.5mm or less), and it had the trouble that the path which is the spark 
discharge section became difficult [ a narrow center electrode ] to manufacture 
[0007] furthermore, it was indicated by above-mentioned JP,6-310256,A — since 
technology was technology which joins a flat noble-metals chip to the position where the 
edge of a ground electrode counters, the alignment for making the noble-metals chip of a 
center electrode and the edge of a ground electrode counter was needed at the time of 
with [ of a spark plug ] a group, and the trouble that productivity was bad was in it 



[0008] 

[Objects of the Invention] while this invention was made in view of the above-mentioned 
situation and the purpose is excellent in breakage-proof nature - the side where 
manufacture is easy ~ it is in offer of an electrode type spark plug 
[0009] v 6 

[Means for Solving the Problem] the side of this invention - the following technical 
means were used for the electrode type spark plug 

[the means of a claim 1] - the side - an electrode type spark plug is equipped with the 
tubed insulator_fixed in tubed subject metallic ornaments and these subject metallic 
ornaments, thece nter electrode fixed to this insula ting inside of the body, and the ground 
electrode by which it was prepared in the edge oflhTalomn^hTiSHirsubject metallic 
ornaments, jndthe edge was turned to the side of the aforem entioned center electrode 
and a spark discharge gap is formed between the sid eofjhijtorem^tinn^ ^ m . r — 
electroaerard the edge of the aforementioned grou^d~ekcl?5HH And the aforementio ned 
center electrodFi?cHa7icterized by havinlthe electrode base material cylindrical at the 
product made from a nickel alloy fixed to the aforementioned insulating inside of the 
body, and the noble-metals rod cylindrical at the product made from noble metals with 
which it is joined to the edge of this electrode base material by laser welding and the 
aforementioned spark discharge gap is formed between the edges of the aforementioned 
ground electrode. 

[0010] [the means of a claim 2] - the side of a claim 1 - an electrode type spark plug - 
setting - the aforementioned noble-metals rod - a cross section - the shape of a cir cular, 
ro d is presented and it is characterized by he infl prep ace din within the limit s whose 
outer-diameter size is 0.5-1. 5mm 

[001 1] [the means of a claim 3] - the side of a claim 1 or a claim 2 - in an electrode type 
Spark plug, the Shortest length A of the aforementioned cr min H eler.trnde m A the joint hv 
the aforementione d laser welding is clw^.tenVerl h Y th e ******** rar h Pr th^j^u^^ 
which added 0.3mm whic h is a marginal gap augend to the aforementioned sp ark 
discharge gap G _ 

[0012] [the means of a claim 4] - the side of a claim 1 or a claim 2 - in an electrode type 
spark plug, the joint by the aforementioned laser welding is laid under the 
aforementioned insulating inside of the body, and is characterized by some 
aforementioned noble metals projecting from the nose of cam of the aforementioned 
insulator 
[0013] 

[Function and Effect of the Invention] the side of a claim 1 - since an electrode type 
spark plug is the structure where the edge of a ground electrode counters the side of a 
center electrode, its length of a ground electrode is short For this reason, the heat of a 
ground electrode gets across to subject metallic ornaments quickly, and overheating of a 
groun delectrode i s_prevented. Moreover, since the length by the side of a nose of cam is 
shorter than the ups-and-downs section of a ground electrode, the breakage in the ups- 
and-downs section of the ground electrode by an inertial mass being large can be 
prevented. 

[0014] Moreover, the path of the center electrode in the spark discharge section is a path 
of a noble-metals rod, an d can make the path of an el ectrode base material lar ger than th P 
path of the spark discharg e section. For this reason, even if the path of the center 



ground electrode and an electrode base material, and spark discharg >ZbJZ« a L 
generated between a ground electrode and a noble-metals rod. Y 

the side of this invention " an electrode type spark ^ is -p^-d 

[composition of the 1st example] - drawingl or drawing 4- the side of this invention - 

i. tEHK e f fs 1 1 8 -5 e T mpl , e of " electrode type spark ^ " * 

plug S ^ Slde deVatl ° n Sh0win § nose of c«n of an electrode typelp^rk 

9 0 hv 01 h th tl de 7 3bbr f iati ° n flXed t0 the abbrev ^tion tubed subject metallic ornaments 

su/h ^^iSi^f^ T " PlUg 1 " C ° nCluded by intemal C — -Ses 
such as a gasoline engine, the abbreviation tubed insulator 3 fixed to the interior of the* 

subject metallic ornaments 2, and the interior of this insulator 3 - it consists of two 

t^rtttrlT ' ° rnamentS 2 ' 6dge WaS tUmed t0 ** side of a 

crclud^r^T^f iS ° Ut by thC Subj6Ct metallic 2 being 

concluded by the internal combustion engine which is not illustrated at an engine and the 
bolt section (not shown) by which the tool for concluding screw ** rare ** screw section 
2a and the subject metallic ornaments 2 is inserted in an Internal comtosti^^T 



formed in the circumference. An insulator 3 is an insulator made from ceramics, such as 
an alumina, and carries out insulating maintenance of the center electrode 4 in the interior 
of the subject metallic ornaments 2. 

[0022] It is arranged at the combustion chamber side of an insulator 3, and connects with 
an ignition through the cylindrical terminal electrode (not shown) connected with an 
ignition, and the resistor (not shown) which reduces generating of a noise, and a center 
electrode 4 receives impression of the high voltage which the ignition generated. 
[0023] This center electrode 4 consists of electrode base material 4a [ excellent in thermal 
resistance and the corrosion resistance ] cylindrical at the product made from a nickel 
alloy, and cylindrical noble-metals rod 4b joined to the end lace of this electrode base 
material 4a by laser welding. 

[0024] The path by which electrode base material 4a is joined to noble-metals rod 4b is 
prepared in the major diameter from the path (it mentions later) of noble-metals rod 4b. 
In addition, the right heat-conduction metal hearts (not shown) which excelled [ a / 
electrode base material 4] in thermal conductivity at the axial center section, such as 
copper and silver, are embedded. 

[0025] lLis-a-Pt-20Ir (2Qwt?/o) alloy, for example, and an edge contacts a part for the core 
of the end face of electrode base material 4a in the end face of noble-metals rod 4b, and is 
joined to electrode base material 4a by the thing that noble-metals rod 4b has the circular 
cross section which makes platinum a subject, and cylindrical for which a laser beam is 
irradiated at a part for the joint. The path of noble-metals rod 4b is prepared in within the 
limits whose outer-dianieter si/e is (L 5^1 .5mm for reservation of the endurance of noble- 
metals rod 4b, and the ignitionability in the RIN region below theoretical air fuel ratio 
(overair region). 

[0026] Moreover, the length (shaft-orientations size) of noble-metals rod 4b is prepared 
for a long time than 2mm, in order to prepare for a long time than the length which added 
0.3mm which is a marginal gap augend at the spark discharge gap G about the shortest 
length A of a ground electrode 5 and joint 4c by laser welding, in addition, the reason set 
to A>G+0.3mm - the side — it is for preventing spark discharge occurring in joint 4c 
until the merit [ exhausting ] exhausts 0.3mm or more, when noble-metals rod 4b is 
exhausted by long-term use of the electrode type spark plug 1 

[0027] It is noble-metals rod 4b of the cross-section abbreviation rectangle bent to the 
abbreviation L typeface, respectively, and each end is joined to the edge of the subject 
metallic ornaments 2 by welding technology, opposite arrangement of each other end is 
carried out at the side of noble-metals rod 4b, and two ground electrodes 5 form the 
predetermined spark discharge gap G between the side of noble-metals rod 4b, and the 
other end of two ground electrodes 5. 
[0028] [Experimental data] 

(Comparison by the endurance test) the side of this example -- the side which performs 
spark discharge between the electrode type spark plug 1 (example article), and the center 
electrode 4 (product made from a nickel alloy) and two ground electrodes 5 which do not 
use noble-metals rod 4b -- the durable test was performed using the electrode type spark 
plug alpha (the 1st comparison article) The relation of the mileage and augend of a spark 
discharge gap is shown in the graph of drawing 2 . in addition, the side of an example 
article - the measurement result of the electrode type spark plug 1 - solid line Al being 
shown - the side of the 1st comparison article - the measurement result of the electrode 



type spark plug alpha - solid line Bl It is shown, the side of the example article which 
performs spark discharge between a ground electrode 5 and noble-metals rod 4b so that 
clearly [ in this experimental result ] -- the electrode type spark plug 1 -- the side of the 
1st comparison article ~ as compared with the electrode type spark plug alpha, even if it 
faces long-term use, the increase in a spark discharge gap is suppressed 
[0029] (Comparison by the breakage nature test of a ground electrode 5) the side of an 
example article -- the electrode type spark plug 1 and the side of the 1st comparison 
article -- the breakage test of a ground electrode 5 was performed using the electrode type 
spark plug alpha and the parallel-pole type spark plug beta (the 2nd comparison article, 
spark plug which performs spark discharge between the end face of a center electrode 4, 
and the side of the ground electrode 5 bent in the abbreviation type for L characters) The 
length from a subject metallic-ornaments apical surface to the spark discharge section is 
alpha, and these spark plugs 1 and beta are all equals. And the result which measured 
time until breakage occurs is shown in the graph of drawing 3 . in addition, the side of an 
example article ~ the measurement result of the electrode type spark plug 1 - graph A2 
being shown ~ the side of the 1st comparison article ~ the measurement result of the 
electrode type spark plug alpha - graph B-2 being shown ~ the measurement result of 
the parallel-pole type spark plug beta of the 2nd comparison article - graph C2 It is 
shown. 

[0030] the side - since the electrode type spark plug 1 and alpha are the structures where 
the edge of a ground electrode 5 counters the side of a center electrode 4, its length of a 
ground electrode 5 is short For this reason, the stress which a ground electrode 5 receives 
also decreases, and the heat of a ground electrode 5 gets across to the subject metallic 
ornaments 2 quickly, and since overheating of a ground electrode 5 can be prevented, the 
fall of material strength is mitigable. Therefore, as compared with the parallel-pole type 
spark plug beta of the 2nd comparison article, it can continue and breakage of a ground 
electrode 5 can be prevented at a long period of time. 

[0031] (Comparison by the ignitionability test) The diameter size of noble-metals rod 4b 
and the air-fuel ratio which lights are changed, the air-fuel ratio which can light is 
measured, and the measurement result is shown in the graph of drawing 4 . When the 
diameter size of noble-metals rod 4b is larger than 1 .5mm so that clearly [ in this 
experimental result ], the ignitionability in a fuel RIN region is bad, and the diameter size. 
of noble-metals rod 4b is e vrellent in 9 Omm or less making it small at the ignitionability 
in a fuel RIN region. In addition, if the diameter size of noble-metals rod 4b is made 
smaller than 0.5mm, the heat of noble-metals rod 4b cannot get across to electrode base 
material 4a easily quickly, noble-metals rod 4b is overheated, sparks exhaustion 
increases, and a noble-metals rod will all be exhausted before an endurance life. 
[0032] [the effect of an example] ~ the side of this example - since the electrode type 
spark plug 1 is the structure where the edge of a ground electrode 5 counters the side of a 
center electrode 4, the length of a ground electrode 5 is short, the heat of a ground 
electrode 5 gets across to the subject metallic ornaments 2 quickly, overheating it is [ 
overheating ] a ground electrode 5 is prevented, and it can prevent breakage of a ground 

electrode 5 . 
[0033] The path of the spark discharge section is a path of noble-metals rod 4b, and since 
the path of electrode base material 4a is larger than the path of noble-metals rod 4b which 
performs spark discharge, in case it joins noble-metals rod 4b to electrode base material 



«ciuS^IctX ekC,r0de ^ ma,eria ' 43 ^ by "~ » «* is 

a ground electrode 5, and rhe struaurfof >„ , noble-metals rod 4b are the edge of 
noble-me,a.s rod 4b ^v^SS^T^ ^ Mim in ,he ha »° * of 
l»e time of with [ of a spark plug 1 a Z un i,T unnecess ^- F »r this reason, at 
becomes easy and the aligjem of he E U? ,7" unnecessar y. attachment 

shortest length A of a gZndZc^sT^ ^ dlSCharge ^ G abo * the 
(A>G + 0.3mm) and a ^TtV"?"" Wdding ' k COntinues at 

a ground electrode 5 and noS™taE^? T ^ ^ be g6nerated betwee * 
of time, and the rapid hJ^£Z^ d £l* **" "^T * S a r6Sult at a lon 8 P«iod 
[0036] [the 2nd ^J^S^^^^^ , .. 
cross section showing the nose of cam nf aStTT^ nd exam Ple - « is the 

above-mentioned example showed Z eZntTt ' yPe Spark plu « 1 Alth ° u « h *<= 
material 4a and noble-rnetols roTib ,^ * P , °, cx P osed J 0 "" 4 ° of electrode base 
joint 4c of electrode baT™,Sal V^^f," f^T 3 ' ' hiS eXam " le ™ k « 
insulator 3, and makes a pmof noWe ™„? h 1 r0d ky mder ,he interi ° r °f an 
insulator 3. Thus, ev » fCbk-me^Tolt i° u "T" ' he " 0Se of cam ° f a " 
the interior of an nsulator 3 , c^nt nl L , " ^ makin « jo™t 4c lay under 

oZ^ cord,nE to ^ size ° f * e edge ° f a s"-™ 1 «teJSs, r d ,Se™r 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

SSS"^ *"*» « * 6 ~" <*« " , yP e 
IEEiwin£|J It is the graph which shows the result of an endurance test 
[Drawing 3 ] It ts the graph which shows the result of a brSSS^ 

Plu^dex^le)' " "* Cr ° SS SeC "° n ** ' he ° f Cam of » d ->rode type spark 



plug (the 2nd example) 
[Description of Notations] 

1 Side -- Electrode Type Spark Plug 

2 Subject Metallic Ornaments 

3 Insulator 

4 Center Electrode 

4a Electrode base material 
4b Noble-metals rod 
4c Joint 

5 Ground Electrode 

G Spark discharge gap 



